REMARKS 

The present invention is drawn to penem compounds having a cis configuration, and 
substituted at the six-position with a 1 -hydroxypropyl group. The present compounds thus 
have a (I'S, 5R, 6R) configuration, which is equivalent to a (5R, 6R, 8S) configuration. The 
claimed compounds are particularly effective against methicillin-resistant staphylococcus 
aureus (MRS A) as disclosed in the specification in the paragraph bridging pages 2 and 3. 

As now amended, in the formula (I), the 2-position substituent R, (when not 
hydrogen) has been restricted to those groups bonded to the 2-position of the penem skeleton 
via a thio group. 

As a preface to the discussion below of the rejections over prior art, Applicants submit 
that the following background information is highly pertinent. 

As further disclosed at pages 2-3 of the specification, analogous compounds 
containing a 1 -hydroxy ethyl group as a 6-position substituent have insufficient activities 
compared with those having a (TR, 5R, 6S) configuration. Moreover, it is also knowTi that if 
the steric configuration of the 6-position hydroxyalkyl group is (I'R, 5R, 6S), compounds 
containing a propyl or a higher alkyl group as the alkyl group are no longer equipped with 
any substantial activity. Therefore, the art has primarily investigated substitution at the 2- 
position for the improvement of activities of penem compounds. Thus, against the above 
background, it was surprising and unexpected that the presently-claimed compounds 
possessed the asserted activity. 

With an object of creating antibiotics having broad spectrum and high antibacterial 
activities against pathogenic bacteria with acquired resistance to antibiotics led by highly 



resistant MRSA which has recently been increasing in number, the invention of the present 
application was completed as a result of determination of correlations between the kinds and 
steric configurations of 6-position substituents on the penem ring and biological activities. 
Specifically, the invention of the present application is concerned with penem antibiotics 
characterized by a I'-hydroxypropyl group at the 6-position of the penem ring and a (TS, 5R, 
6R) steric configuration (hereinafter called "cis-penem propyl derivatives"). 

Conceming penem compounds, those containing a 1 '-hydroxyethyl group as a 
substituent group on the 6-position of the penem ring and having a (TR, 5R, 6S) steric 
configuration, in other words, trans-penem ethyl derivatives have heretofore been reported as 
subject of research work for the conversion of the 2-position substituent group as in the case 
of other p-lactam antibiotics. TTie reference cited by the Examiner were published generally 
in the 1980s. As is readily understood from the technical contents of the references, their 
publications took place around the same time as interest began to focus on trans-penem ethyl 
derivatives. Lack of subsequent reports on cis-penems is considered to clearly reflect the 
history that the subject of subsequent research work increasingly shifted to trans-penem ethyl 
derivatives. 

The rejection of Claims 1 , and 37-40 under 35 U.S.C. § 102(b) as anticipated by EP 
0069373 to Minamida et ah is respectfully traversed. The Examiner asserts that Minamida et 
al disclose the racemate of the presently claimed compounds. However, a racemate does not 
anticipate the compound, because the compounds are not claimed in combination with their 
enantiomer. Nor would it have been obvious to separate the I'S fi-om the TR enantiomer. 
Nor does it appear that any 1 -hydro xypropyl compound substituted at the 6-position were 
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actually synthesized in Minamida et al . 

Minamida et al discloses synthesis of several types of cis-penem ethyl derivatives. It 
however contains neither disclosure nor suggestion about a correlation between a cis 
configuration and activity. Concerning the I'-hydroxypropyl group, in particular, this 
reference contains no indication even about its steric configuration. 

Based on the species on page 1 1 , the Examiner asserts, in effect, that the cis form is in 
the public domain. However, neither disclosure nor suggestion is made at all about a 
correlation between a cis configuration and activity. The technical disclosure of this 
reference is nothing more than a mere reference to certain types of compounds. This 
reference does not disclose any problem to be solved for the creation of the cis-penem propyl 
derivatives according to the invention of the present application, and does not even provide a 
motive toward the creation of the cis-penem propyl derivatives according to the present 
invention, let alone disclosure of their creation. 

Nor does Minamida et al disclose a compound having the presently-recited R, group. 

For all the above reasons, it is respectfully requested that the rejection over Minamida 
et al be withdrawn. 

The rejection of Claims 1, 33, and 37 under 35 U.S.C. §103(a) as unpatentable over 
U.S. 4,540,579 to Afonso et ah is respectfully traversed. Afonso et al is no better than the 
above-discussed prior art, and indeed Afonso et al direct persons skilled in the art to the (5R, 
6S, 8R) configuration and 1 -hydroxyethyl as the 6-substituent, i.e., trans-penem ethyl 
derivatives. Applicants recognize that Afonso et al does disclose cis isomers within their 
broad disclosure, such as at column 2, line 20. However, Afonso et al neither discloses nor 



suggests anything about a correlation between a cis configuration and activity. Concerning 
cis-penem propyl derivatives, in particular, Afonso et al makes no mention about a problem 
to be solved, to say nothing of means for solving this problem. Afonso et al does not provide 
even a motive toward the invention of the present invention application, let alone its teaching. 
The statute requires that the subject matter as a whole must be considered. One skilled in the 
art would not consider Afonso et al in a vacuum, but would bring to the consideration aU 
prior art knowledge in this field. Armed with such knowledge, one skilled in the art would 
not be led to the presently claimed compounds. 

Nor does Afonso et al disclose a compound having the presently-recited Rj group. 

Accordingly, it is respectfully requested that the rejection over Afonso et al be 
withdrawn. 

The rejection of Claims 1, 17-19, 32-34, 37 and 54-56 under 35 U.S.C. §103(a) over 
the literature reference "Synthesis of Optically Active Penems" r Oirijavallabhan et aH is 
respectfully traversed. Girijavallabhan et al is deficient for substantially the same reasons as 
Afonso et al , which reasons are hereby incorporated by reference. While compound (23) of 
Girijavallabhan et al does have a (I'S, 5R, 6R) configuration, that compound contains a 1- 
hydroxyethyl group. Compound (14), which is a trans-isomer of Compound (23), has been 
reported to have been subjected to a clinical test subsequently. Submitted herewith is a 
copy of a report of this test, as discussed in Mendez et ah "High-performance liquid 
chromatographic methods for the determination of the penems SCH 29482 and FCE 22101 in 
human serum and urine, " Biomedical Applications (1992). When this report is taken into 
parallel consideration, Girijavallabhan et al will be understood to indicate that researchers at 



that time were interested in the I'-hydroxyethyl group, especially the trans form and also that 
even the cis form did not attract researchers' interests or repelled researchers' interests, to say 
nothing of the I'-hydroxypropyl group. 

Accordingly, it is respectfully requested that the rejection over Girijavallabhan et al be 
withdrawn. 

The rejection of Claims 1-34, and 37-68 under 35 U.S.C. § 103(a) as unpatentable over 
JP 4-69387 to Ishiguro et al , is respectfully traversed. Ishiguro et al relates to a process for 
the preparation of cis-form penems by irradiation with light. The compounds subjected to 
photoirradiation are trans-penem ethyl derivatives, and Ishiguro et al contains no disclosure or 
suggestion whatsoever about a correlation between a cis configuration and activity. 
Moreover, Ishiguro et al does not disclose any problem to be solved for the creation of cis- 
penem propyl derivatives. Ishiguro et al does not provide even a motive toward the invention 
of the present application, let alone its teaching. The relevant disclosure of Ishiguro et al is 
no more relevant than that of the other prior art references discussed above. Again, there is 
no direction in Ishiguro et al to make a 1 -hydroxypropyl-substituted compound at the 6- 
position for a (5R, 6R, 8S) penem. Accordingly, it is respectfully requested that the rejection 
over Ishiguro et al be withdrawn. 

The rejection of Claims 1-4, 7-19, 31-34, 37-57, 60, 63 and 66-68 under U.S. 
4,742,052 to Sunagawa et al . is respectfully traversed. Again, and as discussed above, 
Sunagawa et al is no more relevant than the above-described prior art, since the only 
disclosure of (5R, 6R, 8S) compounds are those substituted at the 6-position with I- 
hydroxyethyl. Moreover, why would one skilled in the art be led to the (5R, 6R, 8S) 



configuration, when Sunagawa et al disclose that the (5R, 6R, 8R) and (5R, 6S, 8R) 
configurations are most preferred? Sunagawa et al contains no disclosure or suggestion 
whatsoever about a correlation between a (I'S, 5R, 6R) configuration and activity. Namely, 
Sunagawa et al does not disclose any problem to be solved for the creation of a cis-penem 
propyl derivative, and does not even provide a motive toward the invention of the present 
application, let alone its teaching. Accordingly, it is respectfully requested that the rejection 
over Sunagawa et al be withdrawn. 

The rejection of Claims 1, 30, 31, 33, 37, 66, and 67 under 35 U.S.C. §103(a) as 
unpatentable over U.S. 4,272,437 to Menard et aL is respectfully traversed. While Menard et 
al disclose broadly hydroxy-substituted lower alkyi groups at the 6-position, 1-hydroxyethyl 
is disclosed as preferred, as is the (TR, 5R, 6S) and (I'S, 5S, 6R) disclosed as preferred. 
Clearly, Menard et al directs one skilled in the art away from the presently-claimed 
compounds. Menard et al is deficient for essentially the same reasons as the above-discussed 
prior art. 

Nor does Menard et al disclose a compound having the presently-recited R| group. 
Accordingly, it is respectfully requested that the rejection over Menard et al be 
withdrawn. 

The rejection of Claims 1-32, and 37-68 under 35 U.S.C. §103(a) as unpatentable over 
U.S. 4,748,162 over Leanza et al . is respectfully traversed. While Leanza et al disclose 
individually a 1 -hydroxy propyl at the 6-position and the 5R, 6R cis isomer, the reference does 
not disclose the two in combination. Example 4 thereof, relied on by the Examiner, contains 
a 2-hydroxy-2-propyl group as the 6-substituent, not the presently-required 1 -hydroxypropyl 



group. Moreover, in column 20 wherein relationships between steric configurations and 6- 
substituents are disclosed, it is only the trans-form compound (lines 13-20) that contains 1- 
hydroxypropyl as a preferred 6-substituent, and 1-hydroxypropyl is not included in preferred 
illustrative 6-substituents for cis forms. Leanza et al does not disclose any problem to be 
solved for the creation of a cis-penem propyl derivative, and does not even provide a motive 
toward the invention of the present application, let alone its teaching. For all of the above 
reasons, it is respectfully requested that the rejection over Leanza et al be withdrawn. 

In sum, as we have described above in detail about the individual references, the 
references contain neither disclosure nor suggestion at all about a correlation between a cis 
configuration and activity. The cis form cannot therefore be considered to belong in the 
public domain. The references do not suggest even the structure of a cis-penem propyl 
derivative, let alone a description of a structure and activity for the creation of the cis-penem 
propyl derivative. No matter how the references are combined, a motive toward making the 
present invention cannot be obtained, to say nothing of a suggestion of the present invention. 
The present invention is therefore by no means obvious over the references no matter how 
they are combined. 

All of the presently pending claims in this application are now believed to be in 
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immediate condition for allowance. Accordingly, the Examiner is respectfully requested to 
pass this application to Issue. 

Respectfully submitted, 
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ABSTR-\Cr 

Hitth-pcrrorraaTicc liquid chrorr.alogrilpllic melhodi have been dc\'clopcd for Cie detenninF.iion of Ta'O 6 {l-hydroxyeihyOpctucms. 
sen 29482 (D and rCE 21101 id seruia and arine. Scrum sampl:^ were combined with an equal volume of wcihanOi tc remove 
proieins and, after ccntnfugac-.on, aa aliqurit of the supenWLtatl was anal>>icd by ion-pair chroraatogriphy on a rcvcr«:d-ph£se C^^ 
column with hcTadec>Iinn)cthylamj720nium bromide as ibe ion-pairing ascui. "J tie compoimds were deiecicd by their ulUaviolcl 
absorhancc ai 305 nm for II and 322 luu for 1. Urne samples wcnc diluted, filtered and aoAJysed by the same chroiuaiosraphic 
procedure. At con raii rations of :-500 iiytsii of each compound, the within- ^nd bclwcea-day prec-.sion3 were 1.5-3.6 aiiii ?_f>-5.1%, 
respectively, fhe detection limit was 0.2 ^ig/ral for I and 0 J foi' 11. 
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INTKODUCTION 

Penems are synthetic fi-liiL^tams [1 ,2] character- 
ized by their broad antibacterial spectrmn and 
low susceptibility lo hydrolysis by jJ-lacLamases. 
Several agenls of this class have undergone pre- 
cliuical jjivestigarion. These include SCH 29482 
(I), SCH 34343, FCE 2210] (H) ;ird FCE 22891 
[3-7]. 

Tlie deiermination of j3-lactam antibioiics in 
biological fluids is often perforjned by micro bi- 
ological assays [8,9]- Recently, high-performance 
liquid chromatography (HPLC) has come into 
widespread use for the analytical determination 
of /5-]actam antibiotics in biological fluids [IO,i I]. 
The speed, sensitivity and specificity of these 
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techniques justify their use for the quancifecation 
of aTitimicrobial agejics. 

This paper presenLs tin HPLC assay for the de- 
cermi nation of 5i?,65^;8i?-6-(l-hydxoxyethy!)-2- 
ethylthiopeDem-3-carboxylic acid (I) and SR^fyS^ 
8i?-6-(l-iiYdroxyethyl)-2-carbaiiioylox>Tnethy]* 
peneni-3-carboxylic acid (II, Fig. 1) in human se- 
rum and urine. It involves ion-pair reversed- 
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Fig. I - Sin:ctutC5 of penems; SCH 294^7 (J) and FCE 22101 {ii). 
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phase chromatography with UV detectioTi al 322 
and 305 nm for I and IL respectively. The sample 
preparation procedure is .simple and rapid, re- 
quiring only prccipitar.ion of protein with metha- 
nol. 

EXPERIMltN'TAL 



Serum and urine colibraiiort standards 

Serum and unne calibration standards were 
prepared by adding niicrolicre amounts of the 
100 /fg/ml or 2.0 mg/ml stock soluLions to the 
nppropriaie volume of drug-free biological fluids, 
to produce concentratioDs in the range O..^-lO0 
/ig/ral for serum and 5-500 /xg/ml for urine. 



Reagents and materials 

Compounds I and 11 were provided by Scher- 
iiig (Bloomfield, NJ. USA) and by Farmitalia 
Carlo Erba (Milan, Itiily}. respectively. Chloram- 
phenicol ubtaiued from Fluka [Duchs» Swit- 
zerland). Methanol and 2-propanoJ were pur- 
chased from Carlo Erba, Potassium phosphate 
was obtained from Merck (Darmstadt, Germa- 
ny), and hexadccyltrimethylammonium bromide 
was from Sigma (St» Louis, MO, USA), All water 
u-sed in this study was purified with a Milli-Q wa- 
ter purificaiion system (18 Mf2 resistance) (Milli- 
pore, Bedford, MA, USA), 

Ultraj&ltration tubes (Ultrafrce C3LGC, low 
binding cellulose, molecular mass cut-off 10 000) 
were from Nihon Millipore (Yonezawa, Japan). 

Instrumenis 

The HPLC system (Spectra-Ph>'Sics SP 8800) 
was equipped with a variabie-wavelength UV- 
visibie detector (SP 84500) and a computing in- 
tegrator (SP ^290). Samples were loaded onto the 
column via a RJhendyne 7125 loop injector (vol- 
ume 50 /il). The column (15 cm ^ 3.9 mm I.D.) 
was of stainless steel, prepacked with A-^m No- 
va-Pak Cis packijig (Watei-s Chromatography 
DivLsicn, Millipore, Milford, MA, USA) and 
proieaed with, a pre-oolumn (30 mm x 4 mm 
LD.) fitted with New Guard Cartridge RP-8 
(Brownlee Labs., Santa Clara, CA, USA). 

Pimam standard solutions 

Slock solutions of penems are prepared by dis- 
solving 20 mg of the compounds in 10 ml of 50 
mjV/ phosphate buffer (pH 6.0). These stock solu- 
tions were stored at 5'C for up to Ivsro days. The 
2-0 mg/ml stock solutions were further diluted 
1:20 with phosphate buffer to prepare additional 
standards ar a concentration of 100 /ig/ml. 



Internal standard solution 

Working siancard solutions for the serum as- 
say were prepared Ircsh on each day of analysis 
by dissolving amounts of chloramplieaicol (in- 
ternal .standard) in methanol to produce concen- 
trations of 15 and 30 iizItdI for 11 and T, respec- 
tively. For the urine assay the wotking standard 
solutions were prepared by dissolving the chior- 
amphenicol in appropriate volumes (]i'the mobile 
phases to produce concentraticos of 10 and 15 
/ig/ml for II and I, respectively. 

Chramaio^raphic procedure 

The chromatographic conditions are summa- 
rizEd m Table 1. The mobile phases were pre* 
pared fresh on ths day of analysis and were fil- 
tered and degassed by vacuum. AU chromato- 
graphic operations were carried out at 20'C. The 
column was conditioned by passing the mobile 
phase through it for 2 h dt li (low-rate of 0.5 mi/ 
mic- The detection wavelength was set at 305 nm 
for II and 322 nm for L 

Thc apparent pH values of the mobile phases 
used were within the pH interval where these an- 
tibiotics arc most stable [12]. 

Sample preparation and analysis 

For both antibiotics the conditions for prep- 
aralioij and analysis of samples were established 
as follows. 

For serum samples, 0.5 ml of the serum cali- 
bration standard or unknown sample was pipet- 
ted into a glass tube, and 0.5 ml of working stan- 
dard >(>lutio[i containing the internal standard 
was added. The tube was dien vortcx-mixed for 
15 s and centrifuged lor 15 min at ID 000 g. A 
50-/iI aliquot of the clear supernatant was loaded 
into the HFLC column. 

For urine samples, a 0.5-ml aliquot of the urine 
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TABLE I ^ 

>U'LC conditions for the analysis of I AND U 



\^ubilc phase 

' /.'/ PQLassi\»m phosphaie {%; 

2^rrO?anol C°^a) 

Hcxadewvllrimeihylamirnnium bromide (ion pu"') coiiccn(nLticn {tn.M} 
Apparent pH 

Injeciiuii vo'.-jmc 0-i) 
IiiT-sinaJ SI ATI da rd 
Calculation 



Compound i 



Compound IV 



Nova-Palc C^J^ (4 /xrr.) - li cm ^ 3.9 irini 
for bcLh autibiowcs 
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20 


20 
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60 






2i 




O.l 


i.5 


6.20 


5.75 


Ml 


305 


50 


5a 


ChlorampheTiicoJ 


C h lo r irr. p he nk\>'. 


T'cak area 





calibration sunidard or unknown sample was 
transferred to a lO-ml glass tube, to which 4.5 ml 
af working standard solviLiou for the urine assay 
were added. The tubes were mixed vigorously for 
15 s; ] ml of this solution was filtered through an 
assembly consisiing of a 0A5-{im Alter (Miilex- 
HA, Miiliporc) attached to a 5-m] syringe. A 
50-/zl aliquot of the fiirruLe wa^ injected into the 
column. 



H.PLC analysis of I and JI in human serum and 
urine samples are shown in Figs, 2-5, Under the 
conditions used, I and II were well resolved from 
endogenous serum or urine compounds. Minor 
changes to the organiu- modifier content and/or 
the ion pair of the mobile phase were occasional- 
ly required to accommodiue column efficiency 
loss, or interference from atypical serum and 
urine samples. 



Quantificanon 

The serum and unne calibration standard solu- 
tions of the antibiotics were prepared at seven 
different concentrations between 0.5 and 100 /ig/ 
ml for 5;erum and between 5 and 500 figlml for 
urine, and created in the manner described above- 
Calibration graphs of the chromatographic peak- 
area ratios (antibiotic/ internal standard) versus 
aniibiotic concentration were constructed. Anti- 
biotic concentrations in the unknown scrum and 
urine samples were calculated by InLerpoJatiou 
from the cahbration graphs by a least-squares re- 
gression line treatment. 

RESULTS AND DISCUSSION 
Seledivity 

ChromaLograms from the isocraiic ion-pair 



Recovery 

The total recoveries of the pencjiis Nvere mea- 
sured on blanlc human serum and urine spiked 
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Fig. 2. ClircmalograiDJ or (a) drug-free human scnjrri and (bj 
human scrum spited with 15 ;ie.'nil 5CH 29482 (1). IS - :nlcmf-i 
standard CjO ;ig.'mil. 
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JXJ 



Lz 



i 'lz. J. Chroni-aiuyx-Ains of (a) drig-free human urine anc (b) 
.human urine spixcd u/iih JO SCH :9-152 (]) IS = internal 



Ita) 



_iJ \ . JL 



(ZD 



IS 



I r r I ( I 



-U.i- i I I 



L2 ifi r. 



Lt 16 



Fir. 4. Chroim to grams of (a) drj^-froc huTnan acrum 2nd i b) 
hiTOan scrum spiked whh 20 Mi;.^fn] FCE 22101 \U). IS = in- 
ternal standard (1 5 ;ig/rnl). 



With these antibiotics al difTeren: concentrations. 
The detector responses to spiked samples were 
compiired with rhose lo 50 mM phosphate buffer 
solutions (p[{ 6.0) with idencical concentrations 
of Che compounds under study. The results (Ta- 
ble \l) ishow that the recoveries were ca. 100%, 
and therefore protein binding of penems has no 
efleci on ihe recoveries in scrum when methanol 
is used to precipitate the S:t;riini proieins. 

We also studied the efficacy of che uJcriirikra- 
lion meihod for removing proteins from serum. 
The results showed that the main drd.wback:s arc 
rhiit ca, 10% of the antibiotics are absorbed m 
die ultraniiniLioa membrane, and that the meth- 
od is slower and more expensive tlmn methanol 
precipiidrion. Furthermore, the chroraatograms 
obtained by the two methods are practically iden- 
tical. When the ultrafiltration method is used, 
however, it :;s not necessary to change the pre- 
column as often as with methanol precipitation. 

Linearity and smsiiivity 

For both penems we found a good linear rela- 
tionship between the peak-area ratios and the pe- 
nem concentrations :n serum and nrine samples 
in the range studied, with regression ana-ysis of 
the data revealing a correlation coefficient of 
< 0.997 for both penems. We esiimrired that the 
[imits of determination were 0.2 >zg/ml for I and 
OJ iMgjnA for 11, wiih a signal-ro-noise ratio of 
approximately 3. 
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FliJ. 5. Chrcmaiogrinu of (a) dnig-frcc human unoe and fb) 
iuman unnc spiked wiih4iD^/Tnl FCE22iOI HI). IS = inicmai 
SCL-dard {IO//g/rJ). 
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HXTRACnON S.ECOVERIES OFT AND O FROW SERUM 
AND URTNE 



Sample 


ConccDtratinn 


Recovers (ine-^ t S.D_)(%} 
Cofr.pourid I Compiijiind H 


Scrum 


0 


99.4 + 1.9 


96.8 ± 3.3 




20 


95.6 ± 3.2 


99.3 




50 


103 ± 2.5 


10^ ± 3.1 


Urine 


5 


102 -i- 4.2 


99.0 ± 3.] 




100 


97.S ± 2,3 


97 J -fc 4.1 




500 


59 J ± 1,2 


98.2 ± 2.S 
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Accuracy and precision 

The accuracy and precision of the assays devcl- 
opcG for 1 and U in sorura and nrine were deter- 
tnia^d by adding known amounts of these pe- 
nems to tl^Luk seruoi and urine. The vviihiii'day 
reprnclucibility was studied a( Ihree amcsntra- 
tions of I and 11. To evaluate the bepA^een-day 
reproducibility. :wo concentrations of I and II 
were used. For. boih l-isks six senm and urine 
sampjcs at each concentration 'were anaiysed by 
the HPLC procedure described. The resiih.s are 
sho^vn in Tables III and I'V. from which one can 
5ee thai the coefficients of variation (C.V.) ranged 
from 1. 3 to 5.J%, and the ijccuracy. defined as 
(amount fourid/amou:it added) >^ 100 (%), was 
ca. 100% for all samples assayed. 

Storage liability at different lemperamres 

The in vitro storage stability in serum and urine 
of I and II was evaluated at --30'C and 



TABLE T[l 

ACCURACY PRECT5tON RESULTS FOR SE.^UM 

ANU URINF SAMPLES SPIKED WTTH \ 



TABLE IV 

ACCUR-ACY ANO PRF-CISJON RESULTS FOR SERUM 
AND URCS^E SAMPLES SPIKED WITH I] 



Ccnc^nirawoa (inran ± S.D ) 
(/ig-ml) 



Audcd 



Scrum 

^'ithui'dcy t n — 6j 

I 1 03 i 0.0 '> 

Z5 IzA ± 0.59 

50 5G.I = O.vO 

100 lOD i -120 

)^lthin-day in — 6j 

S 4.S i 0.17 
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500 m i 15,2 

5 ' f-Oj i orA 
jOO 19A i 15.0 



(Found; added) 100. 
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Serum 

mthin-day (n = 6^ 

\ 037 i 0.03 

25 24.? i. 0.47 

50 50-9 i L43 

Between Jay (n ~ 6i 

5 4.^7 ± 0.17 

100 101 =r 2.63 

Wiihiri'dav frt — 6y 
5 5.J : 0 17 



:5o 

500 



246 i 6.80 
50S =r 14,7 



^ lit 0.21 

300 :94 ± |),2 



97 
L02 

99.4 
101 



106 
93-4 
101.6 

102 
93 



2.0 
2.8 

3.5 
2,6 



2.3 
2 Q 



4.2 
3.8 



* (.round/added} « fOQ. 
" Coefficier.i of variaLion. 



5*C. Freshly collected nonnaJ human ss;rum and 
urine sanples were supplemented with the anti- 
biotics at concentrations of 10 and 100 /^g/mi, 
rcspcctive-y. These were assayed initially, and 
ttien siored In the dark at the stated temper- 
atures. When aliquots of these standards were pe- 
riodically anfilysed, I and il in serujn and urine 
sannples were stable at — 70'C over the 60-day 
study period; however, at 5°C and — 35*'C. loss of 
both penems (rom sermn samples was evident. 
The results of the analysis of these samples, given 
in Tabic V, indicate that the penems studied are 
especially degraded in serura samples stored at 
5X. 

These results indicale (hai serum .samples may 
be safely stored for up to 60 days at - lO^C. and 
urine samples may be stored for up to 30 days at 
" 30'C. 
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TABLE V 

STORAGE STABILITY DATA FOR I AND II (N HUMAN SERUM AND URINE AT 5X AND -30'C 
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CONCLUSION 

It is interesting to observe chat in the penem 
system, in contrast with pcaiciliics and cephalo- 
sporins^ a sulphur atom is coryugatecL directly 
through a carbon-carbon double boad to the 
carboxylic acid and, thm^ the UV spectra of pe- 
nems display a long-waveletigth maximuoi at ca, 
310 nm. This suggests chat the methods devel- 
oped may be applicable to other 6-(L-hydrox- 
yetKyl)penems, with, slight modifications in the 
mobile phase and detectioa at ca~ 310 nm. 

The HPLC methods developed for the quanti- 
iicatioti of I and II in human scrum and urine are 
quick., sensitive, accurate and precise, and tnay be 



easily applied to phannacokincdc studies of the 
peneras in humans. 
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